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Direct Impact of Forest Harvesting
1n Northeastern Minnesota
PHILIP L. FRIEST *
~BSTRA_CT --:- Direct impact of harvesting operations is examined as one segment in a survey of
mterrelattonshtps between elements of the primary forest products industry in northeastern Minnesota, an area known popularly as the Arrowhead Region. This study follows classifications used
in collection of data for 1977 from seven Minnesota counties. Information is based largely on
responses from companies involved. An Input-Output model was employed in the study for assessmg expendtt_ures ~Y loggers fo~ wage payments, purchase of timber stumpage, vehicles and equipment operatton, fmanctal servtces, and employee benefits (FICA, etc.). Comparisons of relative
proportions of expenditures by loggers within the study region and income generated from outside ·
the region are utilized in measuring the economic impact of direct harvesting.

This paper reports on part of a large study of the primary forest products industry in seven counties of northeastern Minnesota. The industry was defined to include
the logging (harvesting) of the forests; sawmills producing
lumber products; a miscellaneous group consisting of
Christmas trees, firewood , posts, poles, etc. ; and the pulp,
paper and board mills and plants. Aitkin, Carlton, Cook,
Itasca, Koochiching, Lake and St. Louis we re the. seven
counties in northeastern Minnesota c'omprising the geographic area for the study.
The investigation was directed toward discovery of the
types , quantities (in terms of dollar expenditure), and the
geographic origins of the intermediate inputs (i.e., purchases from other firms) that are required by the primary
forest products firms operating in the seven counties.
Obviously, , the more vertically ifitegrated the firm, the
less inputs it buys from outside, and the more its value
added contribution becomes a part of its total sales dollar.
In the same way, the more vertically integrated the industry, the less inputs it buys from firms outside the
industry, and the more the industry value added contribution becomes a part of the total sales dollar of the
industry.
The organizing model for information required for the
study was the Input-Output model, modified to identify
the intermediate inputs specifically required by firms in
the primary forest products industry. Information for the
year 1977 was collected directly from the firms. Data for
each of the four parts of the industry were collected and
analyzed independently and then aggregated to obtain
totals representative of the industry as a whole. The
study focused solely on direct contributions of the forest
products industry and did not attempt to measure its
indirect impact, Nor did it address the contribution and
interaction of the other busines~ sectors which make up·
the total economic community of northeastern Minnesota.
Representatives from various firms were involved in
the planning of the research project and reviewed the
questionnaire for terminology and applicability to the in-

dustry. Mail questionnaires were addressed personally to
the owner, operator, manager or corporate official (as
appropriate) of firms studied.
The data generated are based upon the information reported directly by cooperating firm s. It was not feasable
to seek responses from each firm in the indus try , nor was
it possible to use statistical sampling techniques. Therefore, no attempt is made to provide a measure of potential
error that might be present in the data. The expenditures
reported for the individual intermediate inputs required
by the industry are conservative values and appear to be
supported as reasonable estimates by secondary data
sources employed to provide a check on their accuracy.
The Harvester Requirement Side

Lists of loggers operating in the seven counties were
obtained from the Minnesota DNR and other sources.
These lists included the commercial loggers and did not
include part-time operators who engage in logging to supplement other sources of income. ·One-third of the names
were selected on a random basis. Remaining names were
reviewed, and additional ones were selected so that a total
of 44 were included in the mailing of questionnaires.
Loggers have traditionally been hard working individualists ·who seek the independence inherent in harvesting the
forests and in the rural lifestyle of northern Minnesota.
Therefore, it was not surprising that even after three
separate mailings over a period of almost 5 months the
response rate was low. Fortunately, the respondents included a broad range - single f~ily operators, partnerships, operations with only small numbers and amounts of
part-time employment, and operators with very sizable
payroll. Other sources are available to estimate the total
size of the harvesting sector of tlie industry but it was
critical in this case to obtain information from a variety
of firms to gain a reasonably complete picture of the
nature of the economic inputs required by the harvesting
sector. , Even th<mgh the response rate was lower than
desired, the Ivariety of responding firms does provide very
valuable data concerning the nature , and size, and sources
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suiting values were used as the sales value of saw logs
harvested.
The sum of pulpwood value and saw log production
became the base upon which sales for the harvesting
sector were estimated. Total sales are important to place
the proper perspective on harvesting as a part of the total
primary forest products industry. To use unweighted
sectoral data in aggregating the totals for the industry
would have placed undue influence upon the economic
significance and sales and expenditure distributions of the
smaller sectors of the industry.
Loggers reported only one percent of sales to be outside the state of Minnesota, and 98 percent of their sales
were made within the seven county study region. For the
industry as a whole, almost 69 percent of the sales were
made outside Minnesota and only 10 percent within the
seven county area. Table A reports the geographic sales
patterns for each of the four sectors of the industry and
for the industry as a whole.
The loggers also reported that 99.9 percent of their
sales were to business firms, the balance to households.
No sales were reported to governme ntal units or for export. For the industry as a whole, 98 percent of sales
we re to business firms, almost one percent to households,
less than one percent for export and one-tenth of one
percent to governmental units . Table B reports sales by
sector and purchaser.

12.6\
EQUIP!-1FNI'
PURCHASE

43.3\

13.9\
EQUJR.1ENI'
OPERATI<ll &
MAOOENANCE

.

WAGES

14.8\
S'IUIPAGE

FIGURE 1 - PERCENTAGE OF 1977 EXPENDITURESi HARVESTER SECTOR FOREST PRO DUCTS INDUSTRY NORTHEASTERN MINNESOTA.
of the direct inputs required by this industrial sector
in northeastern Minnesota.
Saw Logs and Pulpwood Dominant

Sales of saw logs and pulpwood represented approximately 97 percent of total 1977 sales reported by the
logging firms responding to the questionnaire. The total
sales of the harvesting sector were, therefore , determined
on the basis of the production of saw logs and pulpwood
in the seven counties during 1977. Production data was
obtained from regular publications of the U.S . Forest
Service.
Information on pulpwood production from roundwood
by county and species was obtained from Pulpwood Production in the North Central Region, by County, 1977,
by Blyth and Smith. These reported quantities were priced
using Minnesota Forest Products Price Review for 1977
by the Minnesota Department of Natural Resources. The
resulting values were used as the sales value of pulpwood
from the harvesting sector of the industry in the seven
counties.
Saw log production data for Minnesota during 1977
were not available for the study. It, therefore, was
necessary to adjust the 1975 data from Lake States Primary Forest Industry and Timber Use , 1975 , by Blyth,
Whipple , Boelter and Whilelm to an estimated 1977 production. The trends in saw log production of the Upper
and Northern Lower Peninsulas of Michigan have been
found to most closely approximate the trends in saw log
production in northeastern Minnesota. Therefore, the
trends from 1975 to 1977 in those areas of Michigan were
used to adjust the 1975 production of saw logs in the
seven counties to arrive at a 1977 production estimate .
This estimated production by county and specie also was
priced using the Minnesota DNR pricing review. The re-
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Area Sales Fo llow National Market Pattern

It is quite apparent from the nature of the output, ,
saw logs and pulpwood, and the reported sales to business
.firms that almost the entire forest harvest in the seven
counties of northeastern Minnesota flows to other sectors
of the primary forest products industry. Its income is
highly dependent upon the national market demand for
lumber and paper products, since almost 60 percent of
the sawmill sector and 75 percent of the pulp , paper and
board sector sales are made in the national market.

0

Sales of products produced by the harvesting sector
generate the dollars to obtain the various inputs for
carrying on the logging activities. As noted , the primary
objective of the research was to measure the type, quantity
and geographic sources of these inputs, particularly the intermediate inputs (those purchased from other firms). The
data reported by respondents engaged in logging in the
seven counties of northeastern Minnesota form the basis
for identifying each of the different products and services,
their geographic source and the relative significance of
each.
··
The first analysis is i~ terms of the relationship of each
category of expense to the total expenditures reported by
the firms for 1977. A second analysis attempts to follow
the traditional Input-Output model, using the total sales
dollars generated by harvesting as the base, and thus it
includes a measure of the value added for the sector.

5

Expenditure as a Base for Area Comparisons '

The logging firms reported that approximately 91
percent of their total 1977 expenditures were made to
entities within the seven county study area and 3 percent
outside the state of Minnesota. For the industry as a
whole, almost 29 percent of expenditures were outside
Minnesota and approximately 53 percent within the seven
counties of Northeastern Minnesota.
Table one lists the percentage of 1977 expenditures of
the harvesting sector for each category of expense. Approximately 52 percent of the total was for employment
related costs, with 43 percent directly for wages. The
cost of equipment and its operation and maintenance
required more than 26 percent of the total expenditures
.in 1977. Almost 15 percent was for stumpage, the price
paid to take trees from the land. All stumpage costs have
been included as an expenditure of the harvesting sector
even though some harvesting may be done on forest land
owned by a paper plant or from land on which the
stumpage rights have been purchased by a paper company with the pulpwood being delivered directly to the
plant. This approach places the total stumpage cost in
one sector and is consistent with the pricing of pulpwood
and saw logs used to determine the sales value for
products of the harvesting sector. These three categories
of expense account for 93 percent of the total, with the
balance going for all the other types of goods and services
such as interest, taxes, accounting services, or chain saws.
Approximately 9 percent of the total expenditures of
logggers were made outside the seven counties. Of these
expenditures, 39 percent were to the state and federal
governments for taxes, licenses and social security and
unemployment payroll taxes. Less than 1 percent was
for miscellaneous purchases from other business firms.
Employee insurance and retirement plans took 6 percent
and 54 per~ent was for workmen's compensation insurance.
The harvesting sector is very closely tied to the economy
of the seven county Arrowhead region of Minnesota.
Almost its entire output of product is consumed within
the area, and the necessary support firms are found within
the seven counties to supply goods and ' services required
in logging. Only the state and federal governments and
the premiums for insurance draw sales dollars generated
by the products of the harvesting sector out of the seven
counties of northeastern Minnesota.
Input-Output Analysis and the Direct Requirements Table

Professors Wayne J esswe in and Richard Lichty, Department of Economics at University of Minnesota-Duluth,
have completed a study (1974) for the seven counties of
northeastern Minnesota plus adjacent Douglas County in
!Wisconsin. Their report included a Direct Requirements
Table using a 35-sector model (reduced from the U.S. 87
sector 1967 model 1-0 table) and included Lumber and
IFurniture (sector 9) and Pulp and Paper (sector 10) as two
of the sectors. Table 2 of this study reports the results
of the Jesswein-Lichty research for these two sectors and
adds a third and fourth column for the industry totals
and the harvester sector using data from the present
research.
1
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Fmployees
Wages
43.32\
Workmen's Camp. Ins.
5.13\
Payroll Taxes
2.83\
.55\
Insurance &Retirement
Equipment
Logging Equipment
12.26\
. 32\
Trucks &Trailers
Gas, Oil, Tires, License
8.66%
Repairs & Maintenance
5.31%
Stunpage
Finance
Banking
2.16\
.75\
Insurance
Contributions
.40%
Hardware, Saws, etc.
Taxes
.09\
Local
State
.16%
Federal
.44%
Fuel &Electricity
Transportation - Trucking
Employee Services
Electrical Supplies and Machinery
Office Supplies and Equip~ent
Telephone
Personal Travel
Accounting Services
Total

51.83\

26.55\

14.84%
3.31%

.88\
.69%

.54%
.45%
.28%
.23%
.17%
.12%
.09%
.02%
100.00%

TABLE 1 - PERCENTABE OF 1977 EXPENDITURES BY EXPENSE CLASSIFICATION HARVESTER SECTOR FOREST PRODUCTS INDUSTRY NORTHEASTERN MINNESOTA

A direct requirements table is constructed so that the
sum of the column represents one dollar of sales by the
sector identified in the column. Each item in the column
represents the portion of one dollar which the sector
uses to buy goods and services from the industry sector
identified on the line.
The study suggests that the harvesting sector assigns ten
cents of each dollar of sales to the stumpage price of
harvested trees. Almost five cents is used to buy petroleum
products and another eight cents goes for purchase of
equipment. This may seem high for what has been traditionally a very labor intensive activity , but it results
from modern-day new, large equipment in the forests.
Interest cost on borrowed capital and the purchase and
operation of logging and transport equipment required
fifteen cents of the 1977 sales dollar.
The goods and services purchased from other firms
required a total of thirty-two cents in 1977 (the sub-total
in the column) and twenty-nine cents went to wages.
Value added is reported to be thirty-eight cents of the
sales dollar. As expected, this is relatively high because
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5.
6.
7.
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9.
10.
11.
12.
13.
14:
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Other~

Cautructian • MfJ.
Food • Xindrecl Products
LlD>er, Furniture
Pulp mel Paper
Print and Pli>l.
Oleldcal, etc.
Petrol Refin.
Stene, Clay, Glass
Primary Metal
Fabric. Metal
Machinery
Electrical
ether llfl.
Railroad
Tnx:ldna
Other Tr.lnsportatian
Camulicatian ' Ut.
Electric Utll.
Gas Utilities
Other
Mlolesale
Retail
Finance (FIRE)
Hotel, Pen.
Business SeTVice
Medical, Educ.
Oth~r Service
Fed. Govt. Ent.
State-Loc. Ent.
Sub Total
37. llouseholds
38. Value Added
39. lq>OrtS
40. Total

~T

(9)

Paper
(10)

0
. 002813
.045141
0
0
.000025
.004223
.000275
.255507
.009481
.000240
.001209
.005301
.003015
.020598
.011502
.002395
.000341
.008616
.013977
.001023
.007708
.002979
.005932
.000974
.000162
.019898
.001360
.009142
.000219
.003390
.000485
.001126
.000798
.000058

0
0
0
0
0
.000457
.006089
.005640
.050416
.279116
.007162
.003001
.005514
.000488
.002449
.003922
.002709
.000133
.004823
.019327
.002179
.003044
.002890
.008873
.002664
.002160 .
.016642
.000825
.009805
.001784
.003944
.000489
.002137
.000725
.000103

.439920
.336291
.183116
.040672

.449520

1.000000

The sectors reported in the four columns in Table 2
are related but not identical. Therefore, intersectoral
relationships would not be expected to be the same. In
addition, the Lumber and Furniture and the Pulp and
Paper columns from the Jesswein and Lichty study are
based upon data from the U.S . Department of Commerce
national input/output table for the year 1963 . The
Minnesota Two Region Model, developed by Wilbur
Mald, and incorporated in the Jesswein-Lichty study,
was utilized in constructing the regional data for these
industry sectors. Two columns were constructed from
primary data for 1977 supplied directly by the firms
which completed questionnaires for this study. Difficulty
was encountered in identifying a few of the reported expenses with the specific industry sector from which the
purchase was made. Until further research has been completed, the data reported may be most ,significant for
identification of industries from which the harvesting
sector draws support and for pointing out that firms representing these industries have located in the Arrowhead
region of Minnesota .

Forest
ProdUcts

Huvestina

Indus tTy

Sector

0

n
.007215
0
0
.035389
.011685
0

.onus
.026609
,000466
.083901
.009747
.000637

0
0
.020010
.002386
.004086
.029602
.034940
. 000001
.002652
.037182
. 032190
.005801
. 028636
.001045
.019891
.003437
.017567
.000571
.001074
0
0

0
0
.101375
0
0
0
.000766
0
0
0
0
0
.049233
0
0
0
.083975
.001602
.009247
0
.003055
0
.000801
.000821
.000090
0
.027835
.000110
.019895
.001528
.008149
• 002740
.011620
0

.001519

.295280
.209062
.046138

.490211
.198780
.199599
.111410

_ _o

1. 000000

1.000000

1.000000

/REFERENCES

.324361
.295939
• 379700

BLYTH, J.E., ~ITH, W.B., Pulpwood production in the
North Central Region By County, 1977. U.S
Department of Agriculture, St. Paul, 1979.
WHIPPLE, J.H., BOELTER, A.H., WILHELM , S.
Lake States Primary Forest Industry and Tirnbe
Use. 1975. U.S. Department of Agriculture, St
Paul, 1980.
ZOLLENER, H., SMITH, W.B., Primary Forest Pro
ducts Industry and Timber Use, Michigan, 1977
U.S. Department of Agriculture, (publicatio1
pending).
JESSWEIN, W.A., LICHTY, R.W., The Interindustry Impact of Reserve Mining Company on the Arrowhead Region of Northeastern Minnesota plus
County, Wisconsin, University of Minnesota,

TABLE 2- DIRECT DOLLAR REQUIREMENTS
S:>urce:

Jesswein
The two
prepared
firm's in
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collected from
forest products .

the firms are individual proprietorships or partnerships
and the return to the owner/operator for personal services
shows up as part of value added rather than as wage payments to others.
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